Properties of a Non-canonical Complex Formed Between a Tepary Bean (Phaseolus acutifolius) Protease Inhibitor and α-Chymotrypsin.
Protease inhibitors are crucial for the control of proteolytic activity in different physiological processes. However, some inhibitors do not show canonical enzyme recognition of the enzyme under certain conditions. In this work, we present evidence that indicates the formation of an active complex between the protease bovine α-chymotrypsin and the Tepary bean protease inhibitor (TBPI). The composition of the active chymotrypsin-TBPI complex (AC) was confirmed by three different methods: size-exclusion chromatography, polyacrylamide gel electrophoresis (PAGE), and mass spectrometry. The kinetic parameters for the AC were similar to those of the enzyme alone, indicating that TBPI binding does not produce any large changes in chymotrypsin. The molecular model proposed here postulates that TBPI binds outside the active cleft of the protease, but near enough to hinder the binding of high molecular weight substrates into the active site. This model was experimentally supported by the inhibitory effect on casein as a substrate, and the unaltered protease activity when a small synthetic substrate was used. We also found that the formation of this complex provided the enzyme with extra stability in denaturing conditions or in the presence of a reducing agent. The chymotrypsin-TBPI complex exhibited higher stability, indicating that autolysis can be partially prevented. When the enzyme was first inactivated followed by the addition of the inhibitor, the activity of the protease was restored. We described a possible mechanism where a plant protease inhibitor binds outside the active site of the enzyme while increasing its stability.